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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming a thin film in which a thin film having good film 
characteristics can be formed while suppressing defects 
on the film interface by atomic layer deposition (ALD 
method). 

SOLUTION: The method for forming a thin film 
comprises a first step for oxidizing a silicon substrate 
with oxidizing gas containing ozone, a second step for 
adsorbing a first reactant, e.g. trimethyl aluminum, after 
hydroxylating the oxidized surface of the silicon 
substrate, and a third step for forming a high permittivity 
thin film of AI203, or the like, on an oxide film of Si02, 
or the like, by introducing a second reactant, e.g. H20, 
and making it react on the residue of first reactant on 
the oxidized surface. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film formation approach which introduces the 1st process which oxidizes a 
base by the oxidizing gas containing ozone, the 2nd. process which makes the 1st reactant stick 
to the oxidation front face of said base, and the 2nd reactant, and includes the residue of said 
1st reactant on said oxidation front face, and the 3rd process made to react. 
[Claim 2] The thin film formation approach according to claim 1 of performing the process to 
which termination of said oxidation front face is carried out with a hydroxyl group between said 
1st process and said 2nd process. 

[Claim 3] Said oxidizing gas containing ozone is introduced into the reaction chamber in which 
said base was installed. Oxidize said base and said 1st reactant is introduced into said reaction 
chamber. Inert gas is introduced, after making it stick to said oxidation front face and making it 
react with the functional group on said oxidation front face. The thin film formation approach 
according to claim 1 which said 1 st unreacted reactant is removed, introduces said 2nd reactant 
into said reaction chamber, introduces inert gas and removes said 2nd unreacted reactant after 
making it react with the residue of said 1 st reactant combined with said oxidation front face. 
[Claim 4] The thin film formation approach according to claim 2 to which introduce the gas 
containing water and/or a hydrogen peroxide into said oxidation front face, and it is made to 
carry out termination of said oxidation front face with a hydroxyl group. 

[Claim 5] Said base is the thin film formation approach containing a silicon semi-conductor layer 
according to claim 1 or 2. 

[Claim 6] The thin film formation approach according to claim 1 or 2 which makes the ozone 
level in said oxidizing gas in said 1st process one to 80 capacity %. 

[Claim 7] The thin film formation approach according to claim 1 or 2 which makes thickness of 
the oxide film formed in said base front face in said 1st process 1-1 OA. 

[Claim 8] The thin film formation approach according to claim 1 or 2 which makes thickness of 
the thin film formed according to said 2nd process and said 3rd process 10-30A. 
[Claim 9] The thin film formation approach according to claim 8 which repeats said 2nd process 
and said 3rd process. 

[Claim 10] The thin film formation approach according to claim 1 or 2 of performing said 1st 
process, the 2nd process, and the 3rd process within the same reaction chamber at least. 
[Claim 1 1] Said 1st reactant is the thin film formation approach containing at least one sort 
chosen from the group which consists of aluminum, Ti, Ta, Zr, Hf, In, Sr, Pb, Ru, Ba, Pt, and W 
according to claim 1 or 2. 

[Claim 12] Said 2nd reactant is the thin film formation approach containing at least one sort 
chosen from the group which consists of water, a hydrogen peroxide, ozone, and ammonia 
according to claim 1 or 2. 

[Claim 13] The thin film formation approach according to claim 1 of performing said 3rd process 
based on atomic layer vacuum deposition at least. 

[Claim 14] The thin film formation approach according to claim 1 or 2 which forms the dielectric 
film of the part by volume of a semiconductor device. 

[Claim 15] The thin film formation approach according to claim 1 or 2 which forms the aluminum- 
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oxide film on the silicon oxide film. 
[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film formation approaches, such as a 
dielectric film using atomic layer vacuum deposition (it may be called the ALD method for short 
below Atomic Layer Deposition:), in more detail about the thin film formation approach. 
[0002] 

[Description of the Prior Art] Detailed-ization of an MOS (Metal Oxide Semiconductor) 
transistor is carrying out achievement of 0.1 micrometers of gate length at hand. The more it 
makes an MOS transistor detailed, improvement in the speed of a component and low-power- 
ization are attained, and, the more also reduce the occupancy area of a component. Moreover, 
recently, since more components can be carried on the chip of the same area, it is possible to 
multi-functionalize the LSI (Large Scale Integration) itself. 

[0003] However, it is expected that detailed-ization of an MOS transistor runs against a serious 
failure bordering on 0.1 micrometers of gate length. One of the failure of the is related with gate 
dielectric film. 

[0004] Conventionally, Si02 film has been used as gate dielectric film. This is because the 
property that Si02 film hardly contains two properties with an indispensable component 
actuation top, i.e., a fixed charge, and hardly forms interface state density in a boundary with the 
silicon of the channel section is satisfied. Moreover, Si02 film was effective, also when it was 
able to form in a thin film with a sufficient controllability and this made a component detailed. 
[0005] However, with the transistor of the grade with which gate length cuts 0.1 micrometers, 
since the specific inductive capacity (3.9) of Si02 is small, in order to secure gate capacitance, it 
is necessary to hold down thickness to 3nm or less. However, if thickness is made that small, a 
carrier will carry out direct tunneling of the inside of the film, and will move, and it will be 
expected that the inconvenience that the leakage current between gate-substrates will increase 
arises. 

[0006] In order to avoid such a trouble, using the thin film of the metallic oxide of aluminum203, 
Zr02, and Hf02 grade as gate dielectric film is raised. Since specific inductive capacity is larger 
than Si02, these matter can be made to secure the same gate capacitance at several times 
thicker thickness compared with Si02, and is expected to be able to suppress a tunneling 
phenomenon. 

[0007] In order to form these metallic-oxide film, the chemical vapor deposition (MOCVD law) 
using organic metal gas is usually used. However, when forming a thin film by the MOCVD 
method, impurities, such as carbon contained in the reactant, remain in a thin film, and the 
problem that a film property deteriorates occurs. 

[0008] Then, the atomic layer vacuum deposition (the ALD method) which supplies a reactant to 
a substrate front face periodically, and forms the film is proposed. Since adsorption of the 
reactant on the front face of a substrate is always made in a surface operating range, the ALD 
method has the dramatically excellent step coverage nature. Moreover, since the pyrolysis of the 
reactant is not carried out but the functional group and chemistry target on the front face of a 
substrate are made to do a direct substitution reaction under periodic supply, the reaction is 
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controlled for one layer of every atomic layers, and can obtain the^film in which a film 

consistency is high and has stoichiometric composition. 

[0009] 

[Problem(s) to be Solved by the Invention] However, only by applying the conventional ALD 
method, an impurity mixes in a film interface, or a physical defect arises, and there is a problem 
that a film property deteriorates. 

[0010] Moreover, when Zr02 film is formed by the ALD method after carrying out HF processing 
of the silicon substrate and carrying out termination (Si-H termination) of the front face by the 
hydrogen atom, adsorption of a reactant is not carried out to homogeneity but the trouble that a 
thin film will grow in the shape of an island is reported to M.Capel et al., "Applied Physics 
Letters", vol76, and P436-438 (2000). Moreover, when aluminum203 film is formed by the ALD 
method on a silicon substrate, the aluminium silicate film is formed in the interface of 
aluminum203 film and a silicon substrate, and the trouble that a film property will deteriorate is 
also reported to J.H.Lee etal., and "Effect of Polysilicon Gate on the Flatband Voltage Shift and 
Mobility Degradation for ALD-aluminum203 Gate Dielectric, IEEE" (2000). The data that such 
aluminum-Si association arose are, considered that it is shown that non-oxidized Si remains on 
the substrate front face. 

[001 1] Moreover, before forming 20aluminum3 film by the ALD method, the approach of carrying 
out Flushing of the front face of a silicon substrate with oxygen gas, and carrying out termination 
processing of the front face by the oxygen atom is proposed by JP,2000-160342,A. However, 
since it is only only carrying out short-time Flushing with oxygen gas, termination processing of 
the whole front face of a silicon substrate is not fully carry out by the oxygen atom, but since 
the transition layer for which whenever [ oxidation ] was insufficient is produce, the defect in an 
interface with 20aluminum3 film by the ALD method for growing up on this may increase, and a 
film property may deteriorate. 

[0012] It is made in order that this invention may solve the above troubles, and there are few 
defects of a film interface and it aims at offering the thin film formation approach which can form 
a thin film with a good film property. 
[0013] 

[Means for Solving the Problem] That is, this invention relates to the thin film formation 
approach including the 1st process which oxidizes a base (a silicon semi-conductor layer is 
included.) by the oxidizing gas containing ozone, the 2nd process which makes the 1 st reactant 
stick to the oxidation front face of said base, and the 3rd process which forms a thin film by 
introducing the 2nd reactant and making it react with the residue of the 1 st reactant on said 
oxidation front face. 

[0014] Since the base is oxidized by the oxidizing gas which contains ozone in the 1st process 
according to this invention, the obtained oxidation front face can serve as an oxide film in the 
condition of having fully oxidized, homogeneity can be made to be able to adsorb the 1st 
reactant in the 2nd process on this, and the thin film of aluminum203 grade can be grown up by 
making this react with the 2nd reactant at the 3rd process. Therefore, a predetermined thin film 
can be formed on the oxide film on the front face of a base at homogeneity, without producing a 
resultant with a base ingredient the defect of a film interface can be lessened, and a film 
property can be raised. 
[0015] 

[Embodiment of the Invention] In this invention, it is desirable to perform the process to which 
termination of the oxidation front face of said base is carried out with a hydroxyl group between 
the 1st process and the 2nd process, when making said 1st reactant adsorb certainly. 
[0016] In this case, it is good to introduce the gas containing water and/or a hydrogen peroxide 
into said oxidation front face, and to make it carry out termination of said oxidation front face 
with a hydroxyl group. 

[0017] Moreover, said oxidizing gas containing ozone is introduced into the reaction chamber in 
which said base was installed. Oxidize said base, next said 1st reactant is introduced into said 
reaction chamber. Inert gas is introduced, after making said oxidation front face carry out 
chemical absorption and making it react with the functional group on said oxidation front face. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/06/28 



JP,2003-188171,A [DETAILED DESCRIPTION] 



3/6 



Remove said 1st unreacted reactant, next said 2nd reactant is introduced into said reaction 
chamber. After forming said thin film by making it react with the residue of said 1 st reactant 
combined with said oxidation front face (the chemical absorption and the permutation of the 2nd 
reactant), it is desirable to introduce inert gas and to remove said 2nd unreacted reactant. 
[0018] It is desirable from both sides of sufficient oxidation of said base, and safety to make the 
ozone level in said oxidizing gas in said 1st process into one to 80 capacity %. As for this ozone 
level, it is still more desirable to consider as ten to 50 capacity %. 

[0019] Moreover, it is enough if thickness of the oxide film formed in a base front face in said 1st 
process is made into 1-1 OA. 

[0020] And it is good to make into 10-30A thickness of the thin film (it forms by repeating these 
processes actually) formed according to said 2nd process and said 3rd process. 
[0021] Moreover, it is good to perform said 1st process, the 2nd process, and the 3rd process 
within the same reaction chamber at least. 

[0022] Moreover, said 1 st reactant may contain at least one sort chosen from the group which 
consists of aluminum, Ti, Ta, Zr, Hf, In, Sr, Pb, Ru, Ba, Pt, and W. 

[0023] Said 2nd reactant may contain at least one sort chosen from the group which consists of 
water, a hydrogen peroxide, ozone, and ammonia. 

[0024] This invention has remarkable effectiveness, when performing said 3rd process based on 
atomic layer vacuum deposition (the ALD method) at least. 

[0025] It is desirable to form the dielectric film of the part by volume of semiconductor devices, 
such as an MOS transistor, by this invention. Moreover, the aluminum-oxide film can be formed 
on the silicon oxide film, and the thin film of a laminated structure can be formed. 
[0026] It is applicable to the thin film formation approach of this invention at formation of solid- 
state thin films of monatomic other than aluminum2Q3 film, a monatomic oxide, a multiple oxide, 
a monatomic nitride, or a compound nitride. 

[0027] As an example of the solid-state thin film of said monatomic, aluminum, Cu, Ti, Ta, Pt, Ru, 
Rh, Ir, W, or Ag is mentioned. As an example of said monatomic oxide Ti02, Ta 205, Zr02 and 
Hf02, Nb205, Ce02, Y203. Si02, In203, Ru02, or Ir02 grade is mentioned. As an example of 
said multiple oxide SrTi03, PbTi03, SrRu03, CaRu03 (it Ba(s)), Sr) Ti03, Pb(Zr, Ti) 03, In203 by 
which O (Zr (Pb, La), Ti)3, RuO (Sr, calcium)3, and Sn were doped, In 203 by which Fe was 
doped, or In 203 by which Zr was doped is mentioned. Moreover, as an example of said 
monatomic nitride, SiN, NbN, ZrN, TaN, Ya3N5, AIN, GaN and WN, or BN is mentioned, and WBN, 
WSiN, TiSiN, TaSiN, AISiN, or AITiN is mentioned as an example of said compound nitride. 
[0028] Drawing 6 shows the example which used for the gate dielectric film (dielectric film of a 
part by volume) of a semiconductor device, for example, a memory transistor, the insulator layer 
formed by the thin film formation approach of this invention. 

[0029] That is, the MAOS mold memory transistor 25 is constituted by the dielectric film 26 
which consists of the gate electrode 18, gate-dielectric-film 24a (Si02), and gate-dielectric-film 
24b (aluminum 203) which have the silicon semi-conductor substrate 16, the source and the 
drain fields 17a and 17b, and a sidewall 19 on a side face, source electrode 21a, drain electrode 
21b, and gate wiring 22 grade. In addition, 20 in drawing and 23 are insulator layers which consist 
of silicon oxide. 

[0030] Silicon oxide film 24a is formed by ozonate on a silicon substrate 16 according to the 
process of drawing 1 - drawin g 4 later mentioned in membrane formation of a dielectric film 26. 
This thickness can make the conditions of ozonate the suitable thickness between 1-1 OA by 
setting up appropriately. Next, the laminating of the aluminum-oxide film 24b is carried out by the 
ALD method on it. This thickness is controllable on atomic layer level by considering as the 
suitable thickness between 10-30A, and applying the ALD method. Other each part is performed 
in the usual semi-conductor production process. 
[0031] 

[Example] The example of this invention is explained to a detail, referring to the attached 
drawing hereafter. 

[0032] Example 1 drawin g 1 - drawin g 4 explain the process which forms a thin film using atomic 
layer vacuum deposition (the ALD method) based on this invention. 
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[0033] <Actuation 1> The solution which mixed aqueous ammonia.^hydrogen peroxide solution, 
and pure water washes a semi-conductor substrate, for example, a silicon substrate, first, and 
the contamination adhering to a front face is removed. Then, a HF/H20 ratio dips in 1/100 of 
water solutions for 60 seconds, and carries out dissolution clearance of the natural oxidation film 
on a silicon substrate. Consequently, a silicon dangling bond (joint hand which does not form 
association of silicon atoms among the joint hands of the silicon atom in a silicon substrate 
surface 1) will be in the condition that termination was carried out by association with a 
hydrogen atom (H) ( drawin g 1 (1)). 

[0034] Loading of <actuation 2>, next the silicon substrate is carried out to a reaction chamber 
(not shown), and preheating for ozonization is performed at 20-1000 degrees C, for example, 400 
degrees C. At this time, impurity atoms, such as the carbon atom C, may have combined with the 
silicon dangling bond by contamination produced in conveyance or within the reaction chamber in 
addition to the hydrogen atom ( drawing 1 (2)). The impurity atom which exists on such a silicon 
substrate surface can become the nucleus which forms a defect at the time of thin film 
formation. 

[0035] The oxidizing gas which contains ozone in <actuation 3>, next the same reaction chamber 

is introduced, and the front face of a silicon substrate is oxidized for ozone. The conditions at 

this time are one to substrate temperature:20-1000 degree-C, for example, 400 degree C, 03 

concentration:80 capacity % (02 dilution), for example, 70 capacity %. 

03 flow rate: 50 - 500sccm (standard cc per minute), for example, 100sccm(s) 

Oxide-film thickness: Carry out to 1-1 OA, for example, 5A. 

[0036] Impurity atoms combined with the silicon dangling bond, such as a hydrogen atom and a 

carbon atom, are permuted by the oxygen atom (O) by this ozonate processing, and termination 

will be carried out by the silicon dangling bond by the oxygen atom (O) by it ( drawing 1 (3)). The 

point which should be mentioned especially here is that an oxide layer (Si02 film) uniform 

[ ozonate ] to the deep place inside a silicon substrate and comparatively thick is formed, and 

Si02/Si interface 1a is flat on atomic layer level, as shown in drawin g 1 (3). 

[0037] For this reason, when the laminating of the 203 layers of the aluminum is carried out on 

it by the below-mentioned ALD method, 203 layers of aluminum with few defects can be formed. 

In oxidation treatment only by molecular oxygen, such a uniform thick oxide layer is not formed, 

but an oxidation transition layer tends to produce it. 

[0038] At 150-700 degrees C, for example, 400 degrees C, 100sccm installation of is done, the 

oxide film on the front face of a substrate is made to react with water and/or a hydrogen 

peroxide, and the steam of water and/or a hydrogen peroxide is made into 50 - 500sccm, for 

example, the condition that termination of the oxide-film front face was carried out with the 

hydroxy! group (-OH), at <actuation 4>, next the same reaction chamber ( drawing 1 (4)). 

[0039] The steam of the 1st reactant (TMA:aluminum3 (CH3)), for example, trimethylaluminum, is 

introduced into the same reaction chamber on condition that the following, and the front face of 

the oxide film by which termination was carried out with the hydroxyl group (-OH) is made to 

carry out chemical absorption based on <actuation 5>, next the ALD method. 

The adsorption conditions of TMA: Temperature : 150-500 degrees C, for example, 400 degree- 

CTMA pressure,: 1-300Pa [0040], for example, 133Pa When the 1st reactant is TMA at this time, 

the following reaction 1 occurs and a substrate front face and its near will be in the condition by 

which it is shown by drawin g 2 (5). 

[0041] 

[Formula 1] 

' I 

- Si-O-H +AI(CH 3 )3 — Si-O - AI(CH 3 ) 2 +CH 4 f 

" I 

(Reaction 1) 

[0042] Nitrogen gas is introduced into <actuation 6>, next the same reaction chamber, and a 
substrate front face is purged. By this purge, when the 1st unreacted reactant and the resultant 
(the example of a reaction 1 methane (CH4)) of actuation 5 are removed, on the oxide layer 
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(Si02 film) of a silicon substrate, only Si-O-aluminum (CH3)2 to which it stuck will remain 
( drawin g 2 (6)). 

[0043] The 2nd reactant for example, the steam of water (H20) t is introduced into the same 
reaction chamber on condition that the following, and the front face of the oxide film by which 
termination was carried out by the residue (-aluminum2 (CH3)) of the 1 st reactant as a result of 
actuation 5 is made to carry out chemical absorption based on <actuation 7>, next the ALD 
method. At this time, the following substitution reaction 2 occurs and a film front face returns to 
the condition that termination was carried out with the hydroxyl group ( drawin g 3 (7)). 
The adsorption conditions of H20: Temperature : 1 50-500 degrees C, for example, a 400 degree- 
CH20 pressure,: 1-300Pa [0044], for example, 133Pa 
[Formula 2] 

- Si-O -AI{CH 3 ) 2 +2H 2 0 — Si -O -AI(OH) 2 +2CH 4 t 

I l 

(Reaction 2) 

[0045] Nitrogen gas is introduced into <actuation 8>, next the same reaction chamber, and a 
substrate front face is purged. Of this purge, if the 2nd unreacted reactant and the resultant (the 
example of a reaction 2 methane (CH4)) of actuation 7 are removed, 20aluminum3 precise film 
will be formed ( drawin g 3 (8)). 

[0046] Then, actuation 5 is performed again. When the 1st reactant is TMA, a following reaction 
3 and a following reaction 4 occur, and a substrate front-face top will be in the condition by 
which it is shown by drawin g 4 (9). 
[0047] 
[Formula 3] 

■ ■ ll 

- Sl-O-AI-O -H - Si-O ~ Al -O -AI(CH 3 ) 2 

O + TMA— o +CH4f 

- Si-O - Al - O -H - Si— O— Al — O — H 

II ll 



(Reaction 3) 

[Formula 4] 

l I 
- Si-O-AI-O 
I l 
— O AI-CH 3 + CH 4 t 

I I 
-Si-O-AI-O 
I I 



(Reaction 4) 

[0048] Then, when actuation 6-8 is performed, it means that termination will be carried out by 
the film front face with a hydroxyl group, and one layer of 20aluminum3 film was formed again. 
[0049] Thus, by carrying out by repeating this cycle by making actuation 5-8 into 1 cycle, a 
silicate layer does not exist between silicon substrates, but the laminating of every one layer of 
the 20aluminum3 precise film with few film defects can be carried out on a substrate by the 
ALD method. 

[0050] Although actuation which introduces the steam of water and/or a hydrogen peroxide into 

a reaction chamber by actuation 4, and carries out termination processing of the front face of an 

oxide film with a hydroxyl group (- OH) is performed in the example 2 example 1, it is operated 

like an example 1 in this example except having omitted this actuation 4. 

[0051] At this time, it is thought that the reaction in actuation 5 becomes a thing like the 

following reaction 5 and a reaction 6. 

[Formula 5] 
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I I 
-Si-O- -Si-0-AI(CH 3 )2 
I .I 

0 + Al (CH 3 )3 — O + CH 4 f 

- Si-O- -Si-0-CH 3 

1 I 

(Reaction 5) 
[Formula 6] 

- Si-O - Al (CH 3 )2 - Si-O- A! (CH 3 )2 

O + AI(CH 3 ) 3 ^ O + C 2 H 6 t 

-Si-O - CH 3 - Si- O - Al (CH 3 ) 2 

1 I 

(Reaction 6) 

[0052] In the example 3 example 1 , since all actuation 2-8 and further 9 are performed within the 
same chamber, operability is good, but even if it performs actuation 3 of performing ozonate, by 
another chamber, the same effectiveness is acquired. In this example, there are ozonate and an 
advantage which has a chamber suitable for each of ALD used properly by performing actuation 
3 by another chamber at least. 

[0053] in example 4 example 1, various ozone levels in the oxidizing gas used by actuation 3 (the 
1st process) were boiled and changed, and others investigated change of the capacity value (rule 
of thumb of defect density assessment) of the dielectric film which contains similarly the 
aluminum-oxide film formed on the silicon substrate. 

[0054] The relation of the ozone level and capacity value Qbd value (however, logarithmic scale) 
when considering as the same conditions as actuation 3 is shown in drawing 5 except an ozone 
level. According to this, a Qbd value rises so that an ozone level is high, but if an ozone level is 
too high, the ease of carrying out of the increase of danger, such as explosion, and actuation will 
fall. In view of the effectiveness of ozonization, a suitable ozone level is good to carry out to 
more than 1 capacity %, and good to carry out to below 80 capacity %, for also realizing safety 
and operability. 

[0055] If an ozone level is less than 1 capacity %, it will fall, so that it is hard to permit a Qbd 
value. Therefore, the termination processing by the molecular oxygen shown in JP,2000- 
160342,A is imagined to be a thing inadequate as surface treatment before the ALD method. 
[0056] The gestalt and example of operation of this invention which were stated above are 
variously deformable based on the technical thought of this invention. 

[0057] For example, various above-mentioned membrane formation conditions, thickness, etc. 
are applicable also to formation of the dielectric film of the capacitor which may change and is 
connected not only to gate dielectric film but to a transfer transistor as a dielectric film. 
Moreover, you may apply to formation of the gate dielectric film of not only a memory transistor 
but a transfer transistor. 
[0058] 

[Function and Effect of the Invention] Since this invention has oxidized the base by the oxidizing 
gas which contains ozone in the 1st process as mentioned above The obtained oxidation front 
face can serve as an oxide film in the condition of having fully oxidized, homogeneity can be 
made to be able to adsorb the 1st reactant by the ALD method etc. in the 2nd process on this, 
and the thin film of aluminum203 grade can be grown up by making this react with the 2nd 
reactant at the 3rd process. Therefore, a predetermined thin film can be formed on the oxide film 
on the front face of a base at homogeneity, without producing a resultant with a base ingredient, 
the defect of a film interface can be lessened, and film physical properties can be raised. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] It is a mimetic diagram for explaining the example of a process of the thin film 
formation approach based on this invention. 

[ Drawing 2] It is a mimetic diagram" for explaining the example of a process of the **** thin film 
formation approach. 

[ Drawin g 3] It is a mimetic diagram for explaining the example of a process of the **** thin film 
formation approach. 

[ Drawin g 4] It is a mimetic diagram for explaining the example of a process of the **** thin film 
formation approach. 

[Drawing 5] It is the graph which shows the relation between the defect density in the thin film 
formed by the thin film formation approach based on this invention, and the ozone level in the 
oxidizing gas used at the 1 st process. 

[Drawing 6] They are some sectional views of the semiconductor device by the gestalt of 
operation of this invention. 
[Description of Notations] 

1 [ — A drain field, 18 / — A gate electrode, 20 / — An insulator layer, 21a / — A source 
electrode, 21b / — A drain electrode, 22 / — A gate electrode, 23 / — An insulator layer, 24a / 
— Gate dielectric film (Si02), 24b / — Gate dielectric film (aluminum 203), 25 / — A 
semiconductor device (an insulated gate field effect transistor, for example,, a MAOS mold 
transistor), 26 / — Dielectric film ] — A crystal front face, 1 a — Si/Si02 interface, 16 — A 
semi-conductor substrate (for example, silicon substrate), 17a — A source field, 17b 
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